The effect of adding micro filler to 4-META MMA/TBB dentin bonding agent was examined by measuring the wall-to-wall polymerization contraction gap of a commercial light-cured resin composite in a cylindrical dentin cavity and the tensile bond strength of the flat dentin surface. Gap formation was not completely prevented by using a filled dentin bonding agent although the tensile bond strength was significantly greater than that obtained using the unfilled dentin bonding agent. These results indicate that the addition of micro filler to the dentin bonding agent does not produce complete adaptation of the resin composite to the dentin cavity wall.
INTRODUCTION
quinone, benzoyl peroxide and a tertiary amine such as dimethyl p-toluidene, which produce an extremely thin bonding layer between the primed dentin cavity wall and the resin composite. However, some researchers have proposed that a dentin bonding agent containing micro filler particles or the combined use of a dentin bonding agent with a low-viscosity resin can effectively provide marginal sealing of the resin composite8). Such a technique produces a significantly thicker than conventional treatments bonding layer between the resin composite and the dentin cavity wall. However, very little has been determined regarding the correlation between the marginal integrity of the composite and the thickness of the bonding layer.
In a previous report, we showed that contraction gap formation with a light-activated resin composite was not completely prevented using a commercial bonding agent containing micro filler particles and MDP9). The purpose of the present study was to examine the effect of filler content in the 4-META MMA/TBB dentin bonding agent on the efficacy of the dentin bonding system.
MATERIALS AND METHODS
The experimental dentin bonding agent was prepared by adding two types of micro filler particle at the proportions listed in Table 1 . A commercial unfilled 4-META MMA/TBB dentin bonding agent (SDL) and primer combination was used as a positive control. Experimental dentin bonding agents were prepared by adding micro filler in the commercial 4 -META MMA/TBB preparation . The efficacy of these commercial and experimental dentin bonding agents was examined by measuring the wall-to-wall polymerization contraction gap width of a commercial resin composite in a cylindrical dentin cavity and the tensile bond strength to a flat dentin surface. Wall-to-wall polymerization contraction gap measurement The proximal enamel of an extracted human molar was removed with a wet carborundum paper (grit 220) and a cylindrical cavity, approximately 3mm in diameter and 1.5mm deep, was prepared in the exposed dentin.
The cavity wall was cleaned with a neutralized 0.5M Table 1 The dentin bonding agents tested
Dentin bonding agent; Superbond D-Liner system (Sun Medical, Shiga, Japan). Dentin bonding agent; Clearfil Liner Bond 2 system (Kuraray, Osaka, Japan).
EDTA solution (pH7.4) for 60sec followed by a water spray and an air blast. The cavity was then treated with an experimental dentin primer composed of 35 vol % glyceryl methacrylate (GM)* solution for 30sec, and the cavity was dried completely. One of the dentin bonding agents was then applied to the cavity which was then slightly over-filled with a light-activated resin composite**. The surface of the composite was covered with a plastic matrix and momentarily pressed flat on to a glass plate and irradiated for 40sec using a commercial lamp unit#. The light-cured dentin bonding agent (CLB2) was irradiated for 20sec before filling with resin composite. After storing the specimens in water for 10min, the cavity margin was exposed with wet carborundum paper (grit 1000) and polished on a linen-mediated alumina slurry (grain size 0. 
RESULTS
The mean filler content of the commercial dual-cured dentin bonding agent was 13.144wt%. However, marginal adaptation of the composite was not complete in four of 10 specimens. The results of the contraction gap measurement are presented in Table 2 . Marginal integrity was complete only in the positive control group (SDL), in which a commercial unfilled dentin bonding agent was employed.
In the experimental dentin bonding groups, a contraction gap was observed in one to four of the 10 specimens.
Furthermore, the filled dentin bonding agent was significantly thick and the film thickness was not uniform along the cavity margin ( Fig. 1 and Fig. 2) . In contrast, the unfilled bonding agent was too thin to be detected under the light microscope (Fig. 3) .
The unfilled bonding agent showed significantly lower tensile bond strength than the filled bonding agents ( Table 2) .
As mentioned above, the addition of filler to the bonding agent formed a thick layer between the resin composite and the dentin cavity wall, which resulted in higher tensile bond strength and incomplete marginal integrity of the resin composite in the cylindrical dentin cavity.
DISCUSSION
Liquid resins mediating between the resin composite and the cavity wall were first introduced to improve the wettability of the etched enamel surfaces. However, they had no effect on dentin bonding because they were composed of resin materials which were similar to the base Fig. 1 Marginal adaptation of Silux Plus in the dentin cavity cleaned with EDTA, primed with GM solution and mediated with an experimental dentin bonding agent containing micro filler at a proportion of 7.5 wt%.
The thickness of the dentin bonding agent layer was not uniform along the cavity margin. Fig. 2 Higher magnification of Fig. 1 . The bonding agent layer was significantly thicker than that of the unfilled bonding agent (Fig. 3) . 
